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ON THE 


PERPETUAL MOTION. 


Haud facile inventum perpetuum-mobile purum artificiale z haudquaquam quod fieri } 


BERNOULLI, 
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Comme i} eſt très- poſſible qu'un corps monte plus vite qu'il n'eſt deſcendu ; c'eſt ſur 


quoi je fonde ma preuve de la poſſibilitẽ du Mouvement Perpetuel. 
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GENTLEMEN, Filo co 10 


1 Should have taken earlier notice of the honour done me in your periodical lucubra- 
tions, had I been leſs indifferent to literary attacks, or could any body give a better 
reaſon than myſelf for diſregarding the cenſure of anonymous reviewers. Yet, finding 
it a very general opinion that men only affect to deſpite, and turn their hacks on, the 
ſhafts they cannot repell, I am indueed, againſt my inclination, and much againſt the 
dictates of my pride, to expoſtulate with you 4 moment on the inconſiſtency and in- 
juſtice. of your remarks on my account of the automaton, „ ad 
e 


*. was in a 3 very 7 * n a 6 een 
reſted the. veracity, of the fact, would have had more weight with men ſo confeſſedly 
open to conviction as yourſelves: all it ſeems to have had on you, being to induce you 
to ſcoop. out the marrow of my pamphlet for the entertainment of your readers, and to 
leave the bare bone to be picked by my bookſeller. But of this I do not complain. 
The republic of letters is ever in a ſtate of civil warfare; in which every man, being 
an enemy to his neighbour, takes the ſpoil of his goods for Jawful/ plunder. Indeed, 
were it otherwiſe, and the genus irritabile vatum more peaceable creatures, it would be 
ſtill much the ſame with you. Being pirates by profeſſion and the public indulgence- 
winking at your occupation as warrantable,, you would doubtleſs think, with the» 
highwayman in the play, there is no harm in labouring in your vocation.— What 1 
do complain of, is, that having thus rendered my publication uſeleſs to me, my pubaꝶ 
liſher and the public, you ſhould proceed to treat me as if I were an ignorant viſionary, 
capable of weakly deceiving myſelf, or a deſigning impoſtor capable of wilfully de- 


ceiving others. 
| A You 


* . ADD Ss. 


You are, ſome of you indeed, pleaſed to pay me the compliment of ſaying, you 
have the higheſt opinion of my abilities as a writer. But is not this ſtrangely incon- 
ſiſtent ? | Can you have an high opinion of the abilities of a whiter, capable of impoſing 
en himſelf, in one and the ſame purſuit, for fifteen years together ? A caſtle-builder ? 
A A miſtaken projector ?: Of what ſort of ſtuff, for heaven's ſake, do you, wiſe 
critics, take good writers to be made? There was a time when you, or your predeceſſors, 
profeſſed as high an opinion of my abilities as a metaphyſician. Have I betrayed any 
want of metaphyſical capacity ſince? Or is it becauſe I have occaſionally miſemployed 
myſelf in tagging; rhimes, tranſlating novels; ſcfibbling- comedies, (or, for want of a 
ſufficient independency in toiling like yourſelves, invita Minerva for worſe than 
Egyptian taſk-maſters : is it from all this you infer I can know nothing of the ſubjeR, 
to the knowledge of which I was in à manner bred, and which I have, made the — c 
fant ſtudy of my life? Really, Gentlemen, if you thus lightly pronounce and retract 
your opinion of writers and writings, the public will ſoon learn to have no higher 
opinion of you than is entertained "7 thoſe who are 1 in 2 e 1 4 


| for your conſiſtency. | 1378 ef 


charge you with injuſtice in fo rally giving” your ſanction, however infignificant 
je may prove, to the powerful prejudice which ſo generally prevails againſt the prac- 
ticability of a diſcovery of confeſſed and univerſal utility For, Sire me leave to tell 
you, hom juſt ſoever may be your pretenſions to ſcience in general, you have by no 
mean taken the pains 20 qualify yourſelves to: be competent judges © of the perpetual 
motion in particular. If, then, it be deemed àn inſtance of injuſtice and cruelty to 
_ attempt; through prejudice" to blaſt: the hopes of induſtrious ingenuity, employed in 
the production of a puerile play or frivolous farce ; the compoſition of which, what- ' 
ever drudgery it may prove to men of confined talents, cannot be the labour of any 
length of time: tua writer of abilities: yet if this, I lay, bs thought cruel and unjuſt, how 
much more unjuſt and eruel muſt it be deemed to- endeavour to fortify prepoſſeſſion 
gagainſt the painful application, profound ſtudy and patient perſeverance, exerted in 

the proſecution of à ſories of | expenſive experiments, as I have ſaid, for near n 
ee ae r Gg Feeder eee n 
ie ein et enn, ian 16419 $23 n 

ä When the object off duch a ue ao) MIT e noni to the! 8 it * 
not only injurious to the individual who hath thus devoted his youth, his health and 
even his means of: ſubſiſtence to their ſervice; but to a whole community, that might 
expect to profit by his having made ſo laborious and, it is preſumed, laudable a ſacri- 
fice, For the ſake of the public, for your on fake, then, Gentlemen, let me pre- 
il on you to look 2 little farther into this matter before you proceed to conſirm your | 
On? amn , ee 0 Ne 1 ern, we. Nie con- 

| £97294 7 TOURING inn een een ſidered: 


reds eat 


ADD» © 0k | il 


kiered, Refle&t that, whatever may be your diſpoſition towards me, it will be pru- 
dential with regard to yourſelves, to promote, as far as lies in your power, a candid 
and impartial diſcuſſion of my pretenſions ; ſince, if I ſhould make them good, you 
will thence avoid the mortification of becoming hereafter the objects of ridicyle ; and 
if I ſhould not, you will have the triumph of ſering me the more compleatly ridiculous. 
| In the mean time there is no danger of the world's being impoſed on; it is too well 
armed by its own prejudices to need any caution from you, even if the private emo-. 
tument I propoſe to myſelf did not depend, as it entirely does, on the advantages of 


whe T 1 wy | prove to the public. Ml jus pep % © 
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** Such readers of the following Lec- 
ture, as have not been auditors and may be 
deſirous of ſeeing the experiments exhibited | 
in its recital; will, on ſending their addreſs 
to the author, or the publiſher, be furniſhed 
gratis with tickets of admiſſion for that 
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The "Os will be delivered with the chird 
and laſt part of the Lecture. 
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Ir was my original defign, Gentlemen, to have given you the trouble of but 

one attendance on this lecture: but the doubts and objections, that have been 
ſtarted . fince the publication of my Syllabus, have reduced me to the 
neceſſity of letting them go unreſolved, or of enlarging my diſcourſe, if not 
beyond the bounds of your patience, beyond the abilities of an indifferent 


ſpeaker, ill qualified as unaccuſtomed to recite in publick. 


To give the greater ſatisfaction, ne on a ſübject ſo much 3 
and of courſe ſo little underſtood, I ſhall enter into a more minute diſcuſſion of 
it than I at firſt intended, but which, I find by repeated intimations from thoſe 
to whoſe Judgment I pay a ii deference, the N of my auditors 


may require. [11 # 01. £7 <4 

The — exhibition of 2 is called A 5 without a di 5 
play of its mechaniſm, or the principles on which its motion is begun and 
95 , could produce no conviction; would gratify no Lone: I 


I ᷑̃ be fate of Orffyreus and his os is a proof of this. Ae ans | 

ago that whimſical mechanician exhibited a perpetual motion at Heſſe Caflel ; 
the conſtancy of whoſe operation was experienced, for many weeks under the 
moſt exact caution of the Landgrave of that principality ; whoſe teſtimony of 
ſuch operation, as well as in favour of its conſtruction, (to the ſecret of which 


he was admitted) was given in the moſt explicit and determinate form. 


+4 BER 


And 
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And yet, becauſe Orffyreus would not diſplay the mechaniſm of his machine, 
without the previous aſſurance of a premium of 200,000 florins (near twenty 
thouſand pounds) or becauſe he would not, or could not diſcoyer the principles 
on which it acted, his pretenſions were neglectedz his machine was deſtroyed 
by his own hands; and his life ande a ſacrifice to the chagrin attending his 
diſappointment. 


Twenty years had he racked his brains for invention ; worn his hands with 
labour, and expended a patrimonial competence with parſimony, in proſecuting 
his deſign. And, when fucceſs inſpired the hope of reward, he found his 
ingenuity ſuſpected of impoſture and his induſtry rewarded with contempt. 
He died mad: a terrible example to all future eee ao ; Nena to 
pretenders to the perpetual motion 5 2 N 


Happy indeed is it for ſoeiety (though often a eta unhappy e 
ſelv es) chat n 1 never take s, 


One would Renee bis apt to think ths as nag! To of beben his are born 
fuch and are impelled by a fatal neceſſity to encounter poverty, contempt and 
even death itſelf, to attain the object of their purſuit, It is otherwiſe difficult 
to account for ſuch amazing perſeverance as that of Orffyreus in ſpite of in- 
numerable diſappointments, contradictions and railleries. To ſtand the butt 
of ridicule for twenty years together, argues a degree of fortitude or obſtinacy, 
call it which you will, almoſt incredible: yet ſuch was the fact and ſuch was 
the ill fate of Orffyreus. | 


Whether any of his ſucceſſors in FEY fame purſuit will meet wich a better, 
on the like preſumption, is at length to be determined. One ſpecies of our 
predecefſor's merit, however, I preſume myſelf at leaſt entitled to, that of per- 
ſeverance ; it being now -near fifteen years fince I firſt engaged in this under- 
taking: which I have ſince purſued with almoſt unremitted aſſiduity, and that 
not only at a confiderable waſte of time and expence, but under the conſtant 
mortification of hearing it equally ridiculed, by thoſe who do know, and by 
thoſe who do not know, any thing of the matter. 
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PERPETUAL (( 3 
One concluſion, however, was very naturally to be hence inferred ; that, 
either a man muſt be invincibly ſtupid, not to have in all that time diſcovered 
his error, or chat ſuch error muſt lie much deeper than to be fo wm 


obvious, "4 as Is in mera 


The truth is, that the public k in 8 and even men _ ſoience, conceiv- 


ing the ſubject unworthy attention, have not ſufficiently conſidered the nature 
of it, to determine with certainty any thing about it. I could give a very 


pleaſant relation of the ſtrange miſconceptions I have met with, on this head 
in perſons of the firſt rank and reputation in the world of ſcience, But as I 
know they were rather the effect of prepoſſeſſion than incapacity, their future 
convieuon "_ es a ſufficient Marys of their paſt prejudice. - 


It is derd ay Aegatud, and as confidently affirmed, that the math 
maticians have publiſhed demonſtrations of the impoſſibility of a perpetual 
motion. But I can ſafely take upon me to affirm that, no ſuch demonſtration 
was ever publiſhed by any, Within theſe twelve years paſt, the mathema- 
ticians who deny the poſſibility of a perpetual motion, have been repeatedly 
and publickly called upon, both in the foreign and Engliſh prints, to produce 
a ſingle inſtance of mm Et have not done it. They 


could not do it. 


They might have produced, indeed, the demonſtrations of Huygens, | 
De la Hire and others, to prove, as Deſaguliers very properly expreſſes it, the 


fallacy of the ſchemes of moſt of the pretenders to the perpetual motion. But 


this was all. They proved nothing more; and this was fo far unneceſſary, in 


that the fallacy evidently yy ng on han — of the- ae on which 


| they were founded. 


This was done in the laſt century by the n Marquis of Wee, in 
the preſence of the King and his Court, at the Tower; by the exhibition of a 
wheel, ſo contrived that, in eee on its axis, it carried up ſeveral weights 
nearer its centre on one ſide, than 1 on 2h 


SE = « 


einn DN THE 

The fcheme was plauſible, | and to appearance practicable: but, though 
the wheel was polite enough to turn about while his Majeſty was preſent, 
it could not be * upon to be complaiſant in his abſence. bt - 


4 ; 


The court, however, was amuſed and perſuaded : he Marquis was looked 


upon as a very extraordinary man (as he certainly was,) though, out of his cele- 


brated century of inventions, I think much the greater part died with him. 
The mathematicians avenged themſelves of the ſhort triumph of the miſtaken 
Marquis ; but were equally miſtaken themſelves, in thinking they had routed 
the problem, or that, in hunting down the jackal, they had deſtroyed the lion. 


The perpetual motion ſurvived. It had. till its advocates. 
*:Graveſande and John Bernoulli maintained its practicability; the former 
giving his teſtimony in favour of Ortfyreus' s machine after a long and POV: 


tinous examination, 


It is not koi years ſince this teſtimony was republiſhed, by Dr. Allaman, 
the preſent profeſſor of natural philoſophy at Leyden ; whoſe own opinion, 
given at the ſame time, is alſo greatly in favour of the diſcovery. It is even 
ſome years later that a diſſertation, ſtill more in its favour, written, if I am not 
miſtaken, by the celebrated de Gorter of * appeared in a philoſo- 


phical I of Haarlem. | 


But to what 13 you will probably fay, 3 is a reference to 
authorities in a e, that ſeems * decided? | 


To very little purpoſe law, unleſs to ſhew that even the e 3 
this diſcovery are not quite ſo general among men of ES > as among men of 


no _—_— is generally imagined. 


Bur you will ſay, perhaps, if the —— motion be 1 and the 


mode of rendering it ſo diſcovered, the ſimple exhibition of the machine in 
motion, would at once remove doubt and enforce univerſal conviction, without 


farther trouble of explanation, 
Not 


— 
- 


Profeſſor 
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PERPETUAL MOTION 5 

Not ſo, Gentlemen. I have already obſerved that this was far from being, 
the caſe with Orffyreus. It is true the mechaniſm of his machine was totally 
concealed ; but, had it been otherwiſe ; unleſs, with the diſplay of its conſtruc- 
tion, he had at the fame time illuſtrated its principles of action, and thence 
demonſtrated the certainty of its continuing the motion, impreſſed on it; ſuch. 
an exhibition would have ſerved only to amuſe the ignorant, and perſuade the 
credulous. | | | 


Thus, ſhould I content myſelf with the mere exhibition of the experiment 
I propoſe (demonſtrative as it will be to thoſe who are previouſly acquainted 
with the principles on which it is made) it might convey no conviction to 
others. For, unleſs I could comprize the fpace of a twelve month, within an 
hour, how could the mere motion of a machine for that hour prove its 
capacity of moving, in like manner, a whole year ? Or how ſhould a model, 
merely raifing a pound weight, prove a larger engine capable of raifing up an 
hundred, or a ton? And yet, it it would not, . 
and might, however plaufible, be after all illußve. 


But 1 can have no intereſt in perſuading the public into a futile belief of 
having diſcovered what, being of no uſe to the world, can be of no advan- 
tage to me. My end is not to amuſe or perſuade ; but, with due deference, 
to inform and convince. 


To remove every cauſe of objection, therefore, I muſt Leg leave to treſpaſs 
on your patience, by expatiating ſomewhat more at large on the theory of 
this diſcovery, than would on a leſs neglected _— OR GOTO 
a practical diſcourſe. 


It is, had, with the more propriety I preſume on this method, as the 
diſcovery to which I pretend has not been (as frequently happens) the effect of 
mechanical accident ; but the premeditated reſult of mathematical 00 


and phyſical W 8 OR 
In bone 60 le Wade of e 1. al take up your time 


| merely in conſuting a number of contradictory pleas, deduced a poſteriori from 
; : | „ . equivocal 


8 eie n RB, O Nr: T H: 
equivocal facts; but proceed to elucidate the principal arguments a priori, that 
pro the practicability of a perpetual motian ta be the neceſſary conſequence 
of the known and eſtabliſbed laws of nature. Were this impracticability indeed 
real, as it is. fuppoſed, 1 ſhall ſhaw that neither could yay, Gentlemen, 
have done me the pleaſure of attending this lecture; nor ſhauld I have had 
r of reciting it. 
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M ANY and various have been the opinions of philoſophers, reſpeQing 
the Nature of Motion. Ir chaa been urged, indeed, of late, by ſome eminent 
vriters, that dl attempts 10 dene it, are. Win * ele: Wen e 
ee 4 en 1 
EIFS 2. 1 N - ; 
With ſubmiſfon We to great . 1 un Rar upon 1 me to 
obſerve that, the idea of motion, as ſuggeſted by phyfcal experiment, is very 
far from being a fimple idea. It is a complex. notion, -compaſed, of {eyeral 
ideas, viz. that of the refiſtance of the moying ohject, of the medium through. 
which it moves, and of the time it takes up in moving, For we can 18 W 
ape e ene ee eithe ner n 3 


+: T0 give a Neat Aide, Fa or e the- nature - nk. 3255 of | 
motion in general, it is neceſſary to ene the ſimple ideas, of which that 


| ee ene 45 . „abo Sean 


18 1 0 


Metaphyſicians indeed 1 uſually 3 of FI f 
or a paſſage from one place to another, * 223 


. 
* * 
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a 0 14 NaN J ET | 
: This was Bienne definition, ——That of f Ariflotle, aur extis in potentia quatenus is 


tentia, is condemned by Mr. Locke as abſolute jargon. —-Leibnitz cenſures, as imperſect, that 
of Sturmeus, Sneceſſiva rei mote in diva fis locis exiftentia ; and ſubſtitutes another equally defec- 


tive, in calling it conipue /act in In all theſe caſes however it is plain the philoſophers 
were endeavouring 1 8 of CT GE of an abAraft idea and not a palpable n n. 
171 ĩ ² mA 5 16:13 ̃ ane. 20 165 4 75 
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But change of place, or the mere tranſition of any thing from one place to 
another, as an of — mM inſtance, ve: the imagination, 1s not motion. 

F 

-Sek $2. ers, "TOP B M cliden & Ms I W Aue 
motion of things, deſtitute of the power of refiſtance : but ſuch motion muſt 
be merely ideal. If the moving object have not ſome eſſential refiſtance, inde- 
pendant of its motion, its change of place would be impalpable as that of 
thought; or rather it could not change its place at all. Place, is peculiar to 
refiſting objects and ſuch only are the objects of phyſical ſcience. I now feel 
by its reſiſtance, that ſomething exiſts between my fingers. That reſiſtance is 
nou | gone, _ 8 is e, in its WW FP; 
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myſelf in imagination to Vork. Minſter, as to 8t. Paul's Cathedral; to St. Peter's 
at Rome, as to Notre Dame at Paris: but the difference of time would be 
ö in the removal of the n — to thoſe different places. 
. hum 1 enen } 7 

In confiituting actual motion, it is — n the ein * ſhould 
9 ſome kind of force, or impulſe ; in conſequence of which-it reſiſts every 
other object of the like nature, in the line of its direction; and that not merely 
in proportion to its velocity; but in a ratio compounded of that velocity and 
the quantity of ſuch refiſtance. A ſmall body in motion will not reſiſt an op- 
poſing — be * as 2 * one wad the __ _ Repay wih the 
mT velocity. oy | 3324/7 


Every moving | obje& ſd archive be a — e But what i is 
this ſubſtance ? And what the cauſe of its refiflance ? pon ee I * 
beg leave to draw the Hne of Ken 1 976 stil | 


It is admitted, that we cannot define a Pang "aſp we | fuch i is 1 * of phykic cal 
fubſtance, immediately ſuggeſted to us FR the ere ene __ 12 * 
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"To. inveſtigate the primary date of ehis tefiftance; x wan nett attempt. Ir 
is ſafficient, for the preſent purpoſe, that we have. the evidence of our ſenſes 
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chat ſuch objects exiſt, It had been well if natural - philoſophers had been 
always content to found their ſyſtems on ſuch evidence. We ſhould then never 
have heard of ſolid particles of matter, a perfect vacuum, or the motion of 
inactive elements by immediate impulſe; none of which are deducible from 
the ſenſes; and natural philoſophy is confined to the inveſtigation of hens 7 
emen mien the „ 

z lite it 
A philoſopher: indeed bag 1 ſtarted up, 1 affecting to beheld 
the abſurdities of the ideal ſyſtem of Locke and Hume, has undertaken” to 
reform it on the principles of common ſenſe; in conſequence of which he 
affirms, that our fiotions of the qualities of bodies are none of them acquired 
by the ſenſes: but that we are led to conceive thetn (he cannot tell how) by 
our nature and conſtitution. * By our nature and conſtitutĩon to be ſure we are; 
for theſe conſiſt of the union and operation of the ſenſes, . Indeed this ſame 
philoſopher refines ſo far as to ſuppoſe we might have been ſo made, as to taſte 
with our fingers, to ſmell with our ears, and to hear with our noſes.Riſumm 
teneatis ! What a pity. he did not add too, underſtanil with our elbows! 
This he might certainly as well have done as have aſſerted, that the judgment 
ſometimes precedes ſimple apprehenſion, as if the truth of a propoſition might 
be known, before the terms of it are underſtood. But if this be common 
ſenſe, it is common ſenſe to ſay a man may ee without eyes, hey wien 
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ciples of common ſenſe, that it brings it back again to its ancient and exploded 
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I ſhall md e on * tian and labliſhed. ac of! 
experimental philoſophy ; concluding, that all our ideas of the properties of 
bodies are derived from the e and Wat ſuch even is — 5 of 
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No there never was, nor ever can be, a fingle experiment made, from 
which we may juſtly infer, that inactive elements of any abſolute dimenſions, or, 
as they are commonly called, extended, inert, impenetrable particles of matter, 
a | | 


That reſiſting objects exiſt, we feel, and know. But that their reſiſtance is 
the effect of the abſolute impenetrability of their conſtituent parts, we neither 
can feel, nor know. The penetrability of palpable objects (and ſuch only I 
repeat again, can come under the ſcrutiny of ene nn is Oy 


ee. 


By experience we learn that ſome -bodies are — more fofe or 
hard, penetrable or impenetrable, compreſſible or incompreſſible than others: 
but, when we ſhall have found the hardeſt and moſt compact body in nature, 
we ſhall only have found a body that is impenetrable to others leſs penetrable. 
We have no means to make trial of its own abſolute impenetrahility; for, even 
the ſubſtance of ſoft clay is as impenetrable to ſoft clay; as that of iron to iron. 
And the body which appears hard and impenetrable as iron to the gentle 
preflure of a ſoft hand, would appear ſoft and W 1 
of a hand as hard as iron. 


When Sir Iſaac Newton R inferred from the arts mes 
and weight of palpable bodies, that the primary homogeneous elements of 
which all bodies are oonſtituted muſt be extended, ſolid and heavy too, he rea- 
foned iogically; as well as took that for granted which he ſhould have proved. 
We find, ſays he, that feveral bodies are hard; and argue that the hardneſs 
of the whole only ariſes from the hardneſs of the parts: whence we infer 
that the particles, not only of perceptible bodies, but of all others, are hard 
likewiſe. | 5 | | y "£4 + ; 4 
With all becoming deference, however, to the opinion of this great phi- 
loſopher, it was but a weak way of arguing. Might not one ſay with equal 
propriety, ſqueezing a ſoft piece of ſpunge or other ſimilar ſubſtance in one's 
band, that we find ſeveral bodies ſoft and elaſtic, and therefore their primary 


; particles, as well as thoſe of all others, are ſoft and elaſtic too? Such argument 
| 4 
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is, indeed, altogether inconcluſive. Palpable bodies are all compounds ; and 
their various properties the effects of the combination of their parts, or or the 
Wm Wc 
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could there be any ſpecific difference. between, them. The truth is, as already 
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afar off. 


infer nothing from it, but the exiſtence of a property, eee 


obſer ved, that all the terms by which we expreſs the properties of palpable ob- 
jects, are relative to the organs by which we perceive them. Nothing is abſo- 
lutely ſolid or impenetrable; but all things are big or little, hard or ſoft, 


light or. heavy, as they bear a-compariſon with each other, and ſtand. related to 
the organs of ſenſe; which _ POR IRONY. e n 
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There in nothing in which Eure N hs . 
evidence of a ſingle ſenſe. Even ocular demonſtration, generally ſuppoſed * | 
moſt Wen of all chern is 0 all others the moſt * | 
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ſee. Had we no other r fight,. it would be impoſſible for 
us to diſtinguiſh between ern a ſolid ; between N We and 
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Length and breadth. — of gh 1 — not. We ſee only ar 
faces, and by the arts of perſpective mi might. be conſtancly dekaded- Ic is the fame, 
with the other ſenſes. Thus when I feet arefiſting ſubſtanceʒ by the immediate 
touch, I perceive nothing but the ſenſation of that refiſtance, and can truly 
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ſolid ſubſtance. It mut have dimenſions, ſay they, length, breadth ant iet. 


* — yet by the ſimple. and immediate touch I perceiye neither. By 
moving 
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moving my hand, indeed, along its edges and over its ſurfaces, 1 

reflection, the idea of its ertenſſon. 9 e lte 915 e et 1 
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From the comparative evidence alfo of my other ſenſes, I find that moſt 
bodies, palpable to the touch, have the appearance of ſolidity they exhibit a 
detetminste form and figure. But I obſerve, that this apparent ſolidity is in 
many bodies adventitious and e 3 10 UK on re tr pi 1 # 
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Bodies of flight tenacity penn in cold Gonne " \ the ſolid fornd mig! 
butter, tallow and the like; and affume in warm climates the fluid appear- 
ance of oil. Water, a perpetual fluid under the equator, is ſolid ice in Nova 
Zembla. Even quickſilver will become id, in a din of een _ 
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| On the RE hand, 0 tough = 3 a e. as a. diſſolves in a eden 
ee and even ſteel itſelf becomes. fuid, in the: 7 
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| | A refletion on theſe ao, hath A . » e to 
8 queſtion whether fluidity or ſolidity be, properly ſpeaking, the natural ſtate 
1 of bodies. And this, however ridiculed by ſome, would have been a queſtion 
| worthy' of philoſophers, if the terms, natural hoy had borne a more explicit and 
| determinate meaning. Ao att 
1 a ; | "Ma 
ll But, be this as it may, when I ſee thus the fame body at one time and 
| place, and under fome circumſtances, a ſolid, and, at another time; or in 
. another place, and under other circumſtances; a fluid; what Treaſon have Ito 
j conclude ſolidity eſſentially connected with refiſtance ? Certainly: none. At the 
[| ſiame time, however I ſind, that under all circumſtances, in all times and places, 
if the reſiſtance of the body remains. Though varied in its mode of appearance, 
ll its quantity is ſtill the ſame. Incloſe it in any containing veſſel and it will 
| | equally reſiſt compreſſion in a fluid as a ſolid ſtate, it will move, or refiſt any 
j or a_-25dcns motrin forte as's fold the ſame dimenſions and denſity. 
. 1 tet £ ee ente n e, - hk The 


PERPETUAL 1% TION. 13 
| The fitiple-refiſtance- of body, therefore,, ae quality inherent in 
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It is alſo 5 only eſſential 3 we can 1 it. 2 all that we can "philoſo- 
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S e Gentlemen, will W find ic Gerl to form the __ of s 
power abſtracted from! ſome ſuhſtratum, ot extended ſubſtance, in which that 
power ſuhſiſts. But I can aſſure you that inability is more owing, to your. bei 

ſo accuſtomed to the notions of void ſpace, and impenetrable: matter, than | to 
any incapacity of conception. Mr. Locke ſays, it is as eaſy to form an idea of 
power in/the'abftract as of ſubſtance ; and indeed, I, ſhould. think it is full as 
difficult to conceive the eſſence of an inactive, impenetrable ſubſtance of abſo- 
ute dimenſions,” incapable of compreſſion. and 1 as that of an active 
elaſtic ſubſtance of relative dimenſions capable of both. W. Ve do not preſume in 
general to impute dimenſions to the great, firſt. cauſe, and. yet ; ws Oy diſpute 
his exiſtence or omnipotence. It is indeed to be . that phyſical prin- 
ciples are not fouiided ſo much on the perſpicuity of our ideas, as. on the certaipty 
of our ſenfationa. They are more immediately; deduced from the conceptions, 
however obſcure, of what we perceive, and thenge conclude, really to exiſt, 
than on abſtract notions of nonentities/or things, of meer ideal exiſtence. We 
know that things exiſt only by their properties. We define. their eſſence only 
by theſe properties ; nor are we permitted, in natural philoſophy, to indulge 
the imagination, rr to which thoſe 
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Sith which cher o is pry aud abfolute, 43 in im penetrable matter, 
or whether they are capable of | vecupying, a greater ar le quantity of ſpace, 
with an intenſity! propartionable to their dimenſions, as in elaſtic ſubſtan ances, 
are queſtions we ſhall be better able to determine, from confdering the W 


component parts of motion. 
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| To come to that of the place, or the ſpace in which the moving object exiſts. 
This is generally conceived to be mere vacuity, a phyſical nonentity ; rather 
2 privation, or negation, * exiſtence than any thing really exiſting. 


But however juſtly we may. reaſon on negative terms, in algebra and other 
branches of metaphyſics, we cannot admit negative principles in phyſics. 
Qualities, however occult in their effence, muſt be poſitive in their exiſtence. 
We cannot explain or account for animal perception; but that we do perceive, 
cannot be diſputed. At leaft thoſe who-doubt that they ſee, hear and feel, may 


be not uncharitably ſuppoſed to doubt voy Ing elſe. Joſt, it wauld be i in 


vain to attenipt their conviction. | 


Extenſion indeed, is not to be immediately inferred OY the plea . | 


but it is from the fight. The length and breadth of any body, and the diſtance 
between any two bodies, is as viſible to the eye, as the ſurfaces of thoſe bodies 
themſelves, or as their refiſtance is palpable to the touch. Space therefore 
hath as real an exiſtence as A en e or . g ng n am 


It may be objected that, if the magnitude of the reſiſting ſubtance og mere - 


ly relative, it would be reducible by a ſufficient force ad infinitum, and the 
whole univerſe be compreffible into a mathematical point; in which caſe the 
extenſion of bodies, as welt as n ar diener would be Os my 
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That the annihilation of vid # power, or - face fubſtance, 5 anni- 
hilate phyſical ſpace, I readily admit: Nay that the accumulation of ali ſuch 
powers or ſubſtances into one individual power or ſubſtance would annihilate 


mation. But, ſo long as they remain divided, ſo long as two ſubſtances coexiſt, 


though each ſeparately were confined to a mathematical point, and the addition 


or multiplication of cyphers in arithmetic amount to nothing, yet there muſt 


of neceſſity be ſome real extenſton, or poſitive diſtance, however ſmall, between 
them. They would 9 not be two ſubſtances; nat two een 


points; but one. 40 
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I it were poſſible for two bodies to come into actual contact, without becom- 
ing really one, their two adjoining ſurfaces would conſtitute but one me or 
a4 eee, 4 o | 


Number and identity oy either on locality or ſucceſfion. Iti is impattible 
for two objects of the ſame nature to exiſt in the ſame place, at the ſame time. 
They muſt be either diſtinguiſhed by ſome poſitive diſtance of place, if they 
exiſt at the ſame time, or by ſome poſitive a Many exiſt in the 
ſame . 


Hence it is plain \ that, 1 were the potential elements of reſiſting ſubſtance. even 
mere mathematical points, the coexiſtence of a prodigious number of them. muſt 
neceſſarily deſcribe a vaſt extent of paces, even n though the n between n 
ſhould be ever ſo little. „55 


And hence we ſee alſo that duration, the other eomponent part of motion, 
bath as real an exiſtence, as either extenſian or reſiſtance. Indeed the tranſition, 
of body from place to place, is frequently as obvious to . as either the 
badies chemſelves,.0 the ieee Ga: en. a” 


We are here alſo to "bs that the limits of bodies b no Fee, 8 ex- 
tenſion or place. Extended objects may be ſeparated by dimenſionleſs points; 
but dimenſionleſs points cannot be ſeparated, but by ſome real diſtance, or 
ſomething really extended. If the wall or partition were taken away, that 
ſeparates this room and the next adjoining, we ſhould either call it one, room, 
or ſhould allow that the two rooms were divided only by their diſtance of place. 
But there would be no diſtance between the eaſt fide of one and the weſt of the 
other. The weſt fide. of the one might nevertheleſs be at a confiderable diſtance 
from, the weſt fide of the other; as the eaſt fide of the one would be at the fame 
diſtance from the caſt ſide af the other. There would be alſo two points in the, 
middle of each-equally diſtant, which would determine the locality of the twa - 
rooms, or the diſtance of their reſpective places. | 


Thus the place of a dimenſionleſs point, is in chat point $þ but the place of ark 


nr N is in the centre of its dimenſions. - $94 —— 
We 
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We are come then to this dilemma; either the reſiſting elements themſelves 
muſt be compreſſible only to a certain degree; that is into certain dimenſſons, 
within which they cannot be reduced; or the diſtance between them, if reduci- 

ble to dimenſionleſs points, muſt be abſolutely poſitive ; a conclufion that, 


| involving an impenetrable fluid, is equally wa to motion, with that of 


. matter exiſting in vacuo. 


From the very Wu tener of motion inf; therefore, we are reduced to 
the neceſſity of concluding; that the elements among which it is originally 
generated, are elaſtic ſubſtances of a determinate power, limited as to their 
degree of compreſſibility, and doubtleſs alſo, as finite created beings, to that 


of their dilatation : within the bounds of which however, the intenſity of their 


refiſtance or elaſtic force is, like that of all other elaſtic dee een to 


to their denſity, or the dimenſions they deſcribe. 


As a Corollary of 'this propoſition it will follow that ſpace is a plenum; not 
of one ſolid ' impenetrable matter, but of innumerable elaſtic ſubſtances, mu- 
tually reſiſting each other; and conſtituting by their coexiſtence, an elaſtic fluid 
medium; ſimilar, if not exactly the fame, with the ſubtile æther hinted at by 
Sir Iſaac Newton, and whoſe exiſtence is ſo uy confirmed wh the electrical ex- 
A pre of Dr. Hoadley and Mr. Wilſon. * 


It will follow allo, from the known properties _ elaſtic fluids, that no OT 


of place could be effected in fuch a medium, but in time, as we ſee all motion 


is. And that motion, once generated i in ſuch a err eget NE be propagated 
FOOTE IT porpetoutn. | et 4.0 


- On the other kand, were the moving elements abel ſolid, inactive and 
heavy, exifting in vacuo; they could neither be put in actual motion, nor, if 
eee to be PE in Wn, could that motion be long ora 2 

| Sir 


Not that there would be no interſtices between the elements. This appears neceſſary as 
each element would aſſume a ſpherical form, and touch the contiguous elements only in a few 


ms 
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Sir Iſaac Newton himſelf, indeed, gives up the point with reſpect to the gravity 
of the primary elements; which, he admits, may be the effect of ſome mecha- 
nical impulſe : abiding only by the folidity, and vis inertiz of thoſe elements, 
or their perfect indifference to motion and reſt, It was the admiſſion of- theſe 
ſolid, impenetrable particles of matter into his ſyſtem, which reduced him to 


the neceſſity of admitting alſo of a vacuum. Without this, it would have been 


impoſſible for his elements to undergo that change of Place, and in that manner, 
which all bodies A fl do. | 


be * * 
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With 1 to their "al. motion 1 be did not e to Anne 


for i it, otherwiſe than by an occult and ãnſtantaneous impulſe, arbitrarily exerted 
or impreſſed on them by the will of the creator. Rut I ſhall ſhew, that this could 
not be the caſe, conſiſtently withethe knoun and eſtabliſhed las of nature, 


2 Aus 


In the generation of motion among palpable bodies, exiſting. in a refiſling 
medium, the bodies at reſt | are always moved with à velocity proportionable 
partly to the velocity and quantity of the body putting them in motion, and 
partly to the denſity of the medium in which they move: Being compounds, 
their velocity is generated between the component parts of each; for it is to 


\ 


be obſerved; that the parts of the one body do not all directly ſtrike againſtʒ or 


impell, all thoſe of the other. There are but a fe af athoſe: parts that come 
immediately in contact, the teſt are ſucceſſitely impelled and repelled; H e,j 
other. till the whole be gradually affected, the compound ſtſelt not actually 


changing 1 its place, till all its component parts are equally impelled. And this 


is the reaſon, as I ſhall more fully explain hereafter, why bodies can in no Caſe 


communicate more motion than they poſſeſs, and that even this muſt be equally 
diſtributed in the conflict che their nn the e | 


be 2 in motion. 
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Te ca Wien ens be . Agence original motion, ſuppoſed to be 


given to a ſimple uncompounded element, equally indifferent to motion and 


reſt, exiſting in a perfect vacuum. For this, being ſolicited by a determinate 
1mpulſe:on one fide, and: there being tio reſiftinceto that impulſe dn i element 


itſelf, nor from the medium on the other, it could not be diſpaſed to take up 


ny time in paſſing from one place to another; but might, for any thing that 
Ws „ 
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appears to the b. move a 1 5 miles in Ape time n un as 
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tow be 9 impulſe great or frnall, W iy Sierra; 1 a6 it 
ſelf perfectly indifferent to motion and reſt: and, there being no reſiſtance in 
the medium, no praportionable velocity. could poſſibly be pred NN 
has the ſame want of proportion to one as to one e 71 

Lord Kaims. whoſe acknowledged abilities were b ſome years ago in 
the illuſtration of | this ſubject, ſuppoſes indeed, that the generation and com- 
munication of motiom is in all caſes inſtantaneous. In analyzing the operation 
however, he is obliged to divide it into three ſucceſſive ſteps. But it is a con- 


tradiction iu terms to ſuppbſe any action to be at once inſtantaneous and 
gradual. 1 
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- - This ſuppaftion is alfo founded on the miſcobception of the abſolute ſolidity 


of badies, and an en ang _ and mechaniſm of. HH which 
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cauſe ; but immediately given to. ſuch inactive elements by the fiat of the 
ereatot, the (conſequence, - as Sir Iſnac Newton himſelf admits, is aug 
their motion would, nn Ae Wande 
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Tbe e neceſũty of renewing it theikdore, in wr to Jo up "he 


Hite, induced him to hint at the exiſtence of ſome active principle in 031d 


2 ſubtile n or elaſtic fluid, R 


1 e have deviſed various other expedients. Mac 145110 . 
| poſes there may be different kinds of moveable en eee 
nm __— * nn e 
8 
| n „ Knight A the . nature to . FEAR 
mutual exertions of two TE ee AY * in his neee en | 
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Mr, Colden, in his treatiſe on the principles of action in matter, ſuppoſes 


chat there are at leaft three kinds eſſentially different, a reſting . a mou- | 
ing matter, and an elaſtic e pether ne nor ee 1 | 


bg 


' 


N 3 conceives 3 matter is den with, SE e $44 
perties ; firſt, that of continuing itſelf in motion; fecondly, that of reſiſting a 
change from reſt to motion; and thirdly, that of gravitation z- or, as, nn 15 


it, (power to unite itſelf; with every other piece af Wolter reel cool 


n 


| On the other hand Dr. Stewart profeſſor of natural ohilofophy at - Edinturgh, 
rejects any ſuppoſed activity in matter, or the moving object, conceiving it 
impoſlible to ſolve the phanomena of nature, on mechanical principles alone. 
The mutual repulſion and attraction which ſubſiſts between palpable folids and 
between the fluids in which ſuch ſolids fwim (for ſo he terms it) he regards as 
the continual effects of OPER, and deſign in the firſt immaterial cauſe. . |» 
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1 leave metaphyſici icians to treat ef the Hao effets of: immaterial Ho 


That the actions and reactions of the primary phyſical cauſes; in conſequence of 


which palpable bodies are generated and moved, and their fituation and dinec- 
tion determined; that theſe I fay, are the conſtant effects of an immaterial 


cauſe is moſt certain. But that the effects of this action or the modes of * | 
| exertion are not to be germ nn e rh I do A to deny. 


J attempt indeed to give A > Ken hy a power of eie > pre 49 

| vails in all bodies. To give a reaſon for the formation of bodies ſpecifically dif- 

ferent. To fay why the ſame homogeneous refiſting ſubſtance ſhould ſucceſſive- 

ly enter into, the "compoſition of ſuch different bodies; why the ſame moving 

object is now the apparently inert and inſenfible {tratum' of a foffile, now the 

moving and ſenſitive fibre of a vegetable, and now the active and ſenſible nerve 

ol an animal. To ſay why the marrow that forms the brain of a-gooſe may in 

a ſhort time form the brain of a philoſopher: all this, I fay, muſt be imputed 

to the inſerutinable direction of a ſuperior metaphyſical agent: to that omH¾c⸗t 
cient and er cauſe by whom we live, WN and have our K 1 8 
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But to be aſſured that a refiſting ſubſtance exiſts; that ſuch an univerſal prin- 
ciple or power of reaction really prevails ; : and to determine the conſtant and 
regular method- in which the various revolutions, as well of the particular 
ſyſtems of bodies, as the general ſyſtem of nature, are mechanically performed; 
this is within our reach. Demonſtration and experiment, indeed, are confined 
within the narrow limits of ſenſe. Men of powerful organs and acute diſcern- 
ment may penetrate ſomething farther into the ſecrets of nature than others. 
Lyonet hath diſſected the caterpillar with nearly as much accuracy, as Albinus 
hath anatomized the human body. With the artificial aſſiſtance of teleſcopes 
and microſcopes, we can proceed ſtill a little farther. We can trace the motion 
of ſtars and planets otherwiſe inviſible ;: diſcover the almoſt inviſible animalculæ 
preying on the ſcarce-viſible inſet, and perceive how eaſy it is with a ſteady 
hand and a ſharp inſtrument to divide corpuſcles and to ſplit hairs. Theſe ac- 
quirements however are of little advantage. While perceptible magnitude is 
relative, numberleſs will be the ſyſtems of mechanical motion which we cannot 
explore. It will ever be impoſlible for us, for ce, to trace particularly 
the minuter Load of the mechaniſm of ee | 8 


But gd the com tion” ww a multiple) of moving jects" in any | 
oo may perplex and baffle our capacity of enen a Af Oey. not. _there- | 


fore ns their dee the * en. 


We may argue, 8 as juſtly from analogy, as from actual experi- 


ment; if the N on Wich the he on: be en are e themſelyes founded | 


a A 


on experience, 
; 15 K* ; 4 7 

A have have! TY 8 a parity of e we may as zjully lde the 
Ae of bodies to be ſoft and elaſtic as hard and impenetrable. I have juſt 
now mentioned the ſeveral ſhifts to which, in the latter caſe,” philoſophers are 


reduced to account for natural phenomena, either by the adoption of a variety 


af imaginary principles, or that unphiloſophical en 1 ne immediate 
Wa e Ae mmm creator. 
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If then, by RON Ab this PR 1 the primary WA of bodies 
are elaſtic ſubſtances, originally diſpoſed by the will of the creator, in ſuch local 


relations 
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relations to each other, or are partially impelled in ſuch different directions 
as to occaſion the particular inequalities of reſiſtance, neceſſary to produce 
the various motions intended; if from this ſimple poſition may, be mathema- 


tically and mechanically deduced, not only the Gxigin 


1 


neceſſity of. its known and eſtabliſhed laws: if, not 1 the general laws of 
nature, but its principal phænomena, are hence to be inferred and explained; 
it is preſumed the attempt to prove this practicable will be as acceptable to 
the philoſophical world in-general, as it is neceſſary to prepare my auditors 
for being convinced of the practicability of the perpetual motion in particular. 
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P RESUMING, on what has been ſaid, Gentlemen, that I have given ſome 
ſatisfactory idea of the nature and cauſe of motion in general; and taking it 
for granted that the fimpleſt moving object is an elaſtic ſubſtance, whoſe dimen- 
fions are determined by the refiſtance of the like objects furrounding it; and not 
an impenetrable ſubſtance of a determinate form and abſolute dimenfions. I ſhall 


proceed to ſhew'that motion is the natural and neceſſary conſequence of any 
inequality, by whatever means introduced, in the e reſſtance of eh | 


-primary elements. 


It may be FR "IP neceſſary, however, to dwell a little on the mode of 


action of ſuch elements. 


Elaſticity is ſuppoſed to be the effect of the modification of the parts of elaſtic 
fubſtances. That of compound bodies indeed is fo, but elaſticity in the fimple 
elements is the primary cauſe, not a ſecondary effect, of motion. 


And here we are led to make the neceſſary diſtinction between motion and 


action. Action is properly a phyſical term, motion a mechanical one. 


We do indeed uſe the word action in mechanics, when we ſpeak of the appli- 
cation of mechanic powers; but the diſtinction between action and motion 
even here is evident, the motion of the parts of a machine about their common 


centre of gravity may be called its action. The change of place of the whole 


machine is its motion. The action even of a ſimple lever, is its turning on its 
fulcrum 
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fulcrum or point af tl . yedld Wako 8 
for another. 1 | 1. E IA STR FS 1 ee 


n P is A we „ fo ht ar ee or 
moves round its axis; but if the centre of gravity continue in the centre of 
motion, the place of the whole is not changed. It e be hag to e if you 
1 n - cannot properly be ſaid to move. e 

We aut b een Mes, Wilsere mee mel teien 15 
one particular direction. It cannot move two ways at once. And though' its 
direction may be ehanged every moment as in apparently circulat motions, 
effected by the refiſtatice of ſurrounding Obſtacles, every apparent Sele is on 
a polygon of an imperceptible number of fides: theſe fides thernfelves * 
deſcribed AY by motion, as 4 ſhall hereatter . | 

ae ee may amuſe-themſctves with lquaring! dhe ci nete, aid — | 
ing the doctrine of infinites by the ratios fubfiſling” between rait lines" att 
circles. There is no ſuch thing as'a circle in e 290008 ratios may 
exiſt in iden, ber neee 20 "(REF I 

And, b we might reaſon as: un io infnics cn in roman, ; 
we muſt exclude the former from natural philoſophy. ); & 


®. F 


We may 8 imagine an infinity; of pose, nun ein zz ö c- 
ven, bat we can perceive, and thence have a phyſical idea of, nothing but what is 
limited both as to place and time. Agreeably to this, it is very juſtly obſeryved, 
by a late ingenious writer on the doctrine of fluctions, that quantities them- 


ſelves are not — nenn geometry; 3 
ratios of quantities. eien 4 Dat WT * * 9 ay $276 Nt PTE 


r 14 2 t 1 2 8 
. t 2 A. 4 


Even the recti-· linear extenſion of bodies, as I juſt now hinted, is a fluction. 
It is the mechanical effect of motion. The primary elements, though their 


reſiſtance, be local, do not exert. that reſiſtanee in any one particular direction. 
| : | Their 
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Their dimenſions are not limited by right lines. If it were, they could not 
preſerve their eſſential properties of number and identity, on which their very 
exiſtence as elements depends. They might, like the ſolid ſubſtance of the 


Newtonians, be diviſible ad * ; without 1 any eſſential n 
| n to them. | 


2A right line may be divided into any number of parts, uo of thoſe parts 


would be as compleat and perfect a right line as the whole. But phyfical ele- 
ments cannot be divided, without being deſtroyed, or diveſted of their refiſt- 


ance ; the quality effential to their exiſtence. Thus the diviſion of an elaſtic 


element would deſtroy its elaſticity. But diviſion and deſtruction are two things. 
Compounds may be cut to pieces and deſtroyed ; but the wiſdom of Solomon 


could not divide one child between two mothers. 


You will perhaps wonder, Gentlemen, by what line the extenſion of ſuch 


elements can be deſcribed ; if no ſuch thing as a circle exiſts . lines are 


wanne 


It may hs deſcribed by a line, which i is neither circular nor 7e i- Basar; 3 


hat cannot be divided imo lines of the ſame kind, or divided at all without W 


its eſſential property, by ſuch diviſion. This is the ſpiral, a nn ren- 
WWW 13 


I fay capable of fupporting it, bosse Mr. Colden ſays, it is to him incon- 


- ceiveable why a ſpiral ſhape, or any ſhape or arrangement of the; pare of ww 


N ſhould give it any — ane nn 


A ſpiral of lead, continues he, is benennt ee 


it is nearly ſo, but why? Becauſe lead | is too. ſoft and pliant to ſupport the 
form of a ſpiral. | | | 
mn he ſay a/ſpiral of fiel is no more elaſtic than a ftrait line of fler? Has 
2 watch ſpring wound up, no more elaſtic force than when it is run down? 


The 
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The contrary is evident. Mr. Colden, miſtakes the argument. It is not 

denied. chat the power: of ſuſtaining, the farm of a ſpiral, lies in the component 

parts and compoſition. of the ſteel, but it is not ſaid - that a greater elaſticity 
| is given to the ſteel itſelf, by its being formed into a ſpiral than it had before. | 


No alteration is made in A TIE Ponies in LOTTO EI 
ſteel differs | ** from lead, or any other metal. * | 


If L take a piers of ſtrait wire and turn it three or four times round my finger, 
the ſteel is till ſteel, and of the ſame temper as before; though it has acquired 
a ſpiral form. It is not the effential arrangement of the conſtituent parts of 
Ü r 


It is this new arrangement of a 8 e a new 1 whoſe be 

of reſiſtance is pecuhar to its form; and which, e e 
nnen ne | 
5 
An inattention nah cated „ . — | 
ments to mechanicians, endeawouring to profit by the elaſticity of ſprings. 
Attentive to the general rule that fprings unbend with the ſame force with which. 
they are bent; and that their elaſtic force in general depends on the temper 
of the metal; they forget that the elaſticity of each particular ſpring depends im- 
mediately on its form, and chat ſuch form is varied according as the ſpring is 
bent with a greater or leſs velocity. The compreſſion of the ſame piece of 
ſteel is therefore not always that of the ſame ſpring; nur will its dilatation have 
an equal effect, unleſs directly on the ſame body that compreſſes it.— This, 
and this only, ſeems to be the reaſon why profeſſor sGraveſande's clear de- 
monſtration of the poſſibility of the e maps has not e De Inge 
confirmed by practice. AF 6dt.m1 (l aptReoanco Dias Glee 


This error is the common effect of the popular a. che 
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Even from the primary homogeneous elements excluſive, to the compli- 
cated body of the whole univerſe; the arrangement of the parts of one thing 
conſtitutes the eſſence of another. The very exiſtence and different properties 
of foſſiles, minerals, vegetables, brutes, all depend on, and are the immediate 
effect of, the arrangement of their ſpecific e in ee manner 8 
1325 on hat of the Ry elements. 


Thus i it is not pretended that the different benen eg ergeht uny 
eng can give new powers to that very thing: a different arrangement would 
conſtitute a new thing. If a watch ſpring and the ſteel of which it is compoſed- 
were one and the fame thing, there would be no occaſion for watch- ſpring 
makers ; the artit-and his wt would be uſelebs | 

me propriety of © conceiving the Snot eie exerted 
ſpirally, is further evident from the reflection that, we thence avoid the con- 


tradiction of ſuppoſing one and the ſame influence exerted in two contrary 


directions at one and the ſame time; as would be the caſe in conceiving it 
exerted by emanation in ſtrait lines on every ſide from a centre; whereas 
in the caſe preſumed, the action of ſuch element is one ſimple undivided action, 


the exertion of the influence of a ſingle indiviſible power; from the neceſſary 


e e e ee ee eee eee eee 
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Thus when eee eee 3 
reſiſtance or reaction of the ſpring is exerted each way from the centre of the 
coil in the line of its diameter; but the action of the ſpring is exerted only in the 
ſingle direction of the coil; the ends of it moving . nnd n 
dilatation and contraction ſolely in that direction. bin | 


| © More depends on this individuality or identity of objects than may readily 


occur, both with reſpect to their action and motion. It is the property or. 
horologary power of a clock or watch to divide the time, and point out the 
hours of night and day. Will any one doubt that ſuch a thing as a clock 
exiſts 7 or that its eſſential property 4s ERS ety 


of ax ? ; 
—— 


n Rr EA 
© Separate thoſe parts from each other or give them a different arrangement ; 
they have no longer the fame property. The clock is annihilated, though 


every wheel and pinion of it remain, uninjured, whole and entire, I might 
purſue the alluſion through all nature; word vol ae W to "uy 12 


0 


- The Avery of a n motion, owe De la Hire, would * 8 
a body at once heavier and lighter than itſelf. But this is not a fair ſtate of 
the queſtion. It is not neceſſary that all the parts of a perpetually-moving 
machine ſhould be attached to, and inſeparable from each other. dane 


ewig ae eee determinate weight, | 47 
a ts NTP Fe.” how abe i | 
poſitions of the containing veſſels ; every globule of blood in the body has a 
centre of gravity of its own, independent of the centre of gravity. of the whole 
body. A conſiderable quantity of blood may be taken away, and, thence 
diminiſh the weight of the body, without putting a ſtop to its motion, or di- 
miniſhing its activity; which, if the perpetual motion were on this account 
impracticable, could not be. Indeed were ſuch the caſe, on this or any other 
account, the blood in a man's body, when ſtanding erect, would fall into the 
legs and feet, nor could the wiſdom of the wiſeſt and the ſtrength of the ſtrongeſt 
man united, raiſe it up again. This circulation indeed is generally imputed to 
the dilatation and contraction of the heart. But to what is the motion of the 
eee Agne e wer ee +10 W 1. 
? ef 
"if It is thewn by Dr. Keil thin i the circulation of the vio wee ene tpn, | 
not nne meme 3 


It is, in fa, e * ane the motion. 2 = 
heart, not the heart the circulation of the blood, The incumbent preſſure of the 
atmoſphere on the blood veſſels cannot poſſibly be the cauſe, as ſome ſuppoſe, 
of the riſe of the blood in the veins. A partial compreſſion indeed might cauſe 
a partial ſtagnation of the blood, but an undequaque preſſure can never be the 
cauſe of its general cireulation. | Befides,. Mr. Boyle hath ſhewn that the heart 


of 3 as ** and 6s . in vacuo, as in a 
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The circulation of the blood, and, in conſequence: of that, all the animal func- 
tions, are; and muſt be, kept up by ſome mechaniſm in the body by means 
of which the blood riſes; either in ſmaller globules or by ſome other means, fo 
25 to gain a force on gravity, to repair the motion diffipated by its friction 
againſt the containing veſſels. And that ſuch force is to be fo gained, I ſhall 
—— ow by the "_ inconteſtidle OR. | 


oe bs i Pot cv Bene 
ceived to be as much an impoſſibility as the perpetuol motion itſelf ; by 


which however that impoſſibility as well as the abfurdity exploded by De la 


Hire, appears to be really a fact. It is notorious that the preſſure of 
a ſmall quantity of a fluid is the fame againſt the ſides of the containing veſſel 


| a5 chat of the greateſt quantity at equal depths ; the preſſure ot fluids following | 


fimply the proportion of their depth. Hence if the area of a veſſel be ſmall: 
and its depth great, a very ſmall weight of water will preſs againſt the bottom 
wirk prodigious force; Nay, by means of a veſſel of different areas, at different 
heights, as a barrel with a perpendicular pipe carried through its head: if the 
head of che barrel be moveable and yer water- tight, a little water, poured 


into the pipe, will actually raiſe up à vaſt weight laĩd upon the head of the 


barrel. Here a ſmall quantity of a fluid hath'comparatively-as much weight 
or gravitating force as a greater. Now I ſhall ſhew thar this is not only the 
eaſe with" different quantities of n fluid; but that the ſame individual —_— 
r r eee, eee eee 
i, Hed 
I muſt $f 8 beg * to n n ar are two ado of 
eſtimating the weight of bodies One is by the common ballance, by which 
their comparative weight only is determined; being weighed one againſt another 
or againſt ſome third _ which is n N common nm ” wings" 
berweet both. * « Nis Kt a ah 


"Thc ccher is wy the elaſticity of CUM which foſtain e ns 
dale force. This determines the real weight: one body not deſcending as 
in the ballance, in proportion as another riſes ; but deſcending in proportion 
ang wee bent; the elaſtic force of the ſpring being oppoſed to the gravita- 


the body. Hence it appears evidently impoſſible that the perpen- 
dicular 
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Addcnlar preſſure of the ſame body, Ihculd hat equally-compreGthe Hyde ſpring: 
the elaſtic force of the ſpring: being the meaſute of the gra vitating fonce of the 
body. Vet ſee, Gentlemen, here is a ring of tempered ſteel; which, being 
placed within the edges of his han ds Semptefte-by tapas f ihr dalesuh. 
The fulcrum, is{elt, is armes mem cpicee->6f1:brafs, 1 
horizontally from two parallel perpenqiaular ii 
the weight. Till the ſpring be placed under the — the latter — 2 
na weight at, all; hut both the. ſliders may be- mored up and damm together 8 
with.che een fam an Apen hat- uben hp dpting ic-placed = 
And yetwhen:ahe eight in laid on the different ſuderg, the. ſpring vill füpport 
2525 ee ee ee 9 laid on — 


| is juſt 5 ty two tö one, but tight be encreaſed as an hundredits ug . os 


Vo ſeem furprized, Gentlemen, bur chere s an e 
in all this. The, weight of. bodies, as eſtimated by the hallance, is as before 
« opſerved merely comparative; their; weight as-eſtimated-by-thenrefitance/ofs- 
_ ſpring, is rea; and there is no more reaſon! why the reab and comparative weighit: 

. of Khadr Ace than ahn their ſpeciſic weights iſhoukbide, £0) toy 
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Gee wigs was fox ages looked upon, 2g kind. of miracle in mecha- 
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nies ; though, How: we are better acquainted with the laws or 4 
eee J., 1 agg hate Weg N 


— dap experienced; his biene ep ene! . a 
che end of er meer chene oud ya gmae is dps pave gefrnks pr 
. — arte rant le N | 


eee . or gravi ks | 
of a body, vll appear yet more plainly, if we fappoſe that the body, wing for 
e prefling the” ſpring fliculd fan from any height: porpendicatarly down 
upon; is. |' Let ele der inflance, # weight of four pouni?"o "fall from 
Athen eee food re es degrees of ve! — — 
aficourſe-bring four pound bend the ſpring with eight degrees of force ; which is 
in d cas the nt er- untern NO its grevitating foe 
in e e {18-0 bee es 1 224 128: — 


en We that, . ett require can the fame force to throw 
nete r- 9% Þ agen in rhe ſame ve Wie fame height. Bor it is a 
eee ith PER Weed dee up Wer Penn to the height of 
ſour: feet,” from which in fell—Ariis equally is well {known and certain thar, if 
one pound) be feel let fun ſbrteen foot; ir Will-acquire but four degrees of 
velocity, aneþof-"ovurſe have acquired but four degrees of momentum by its 
x force; which is bot half che force of the greater weight; which 
neverthele@ircounterbalhmoes both i motisn and at feſt: he effects of the 
comparative gravity theteſote of the two weights; tet ang th white 
thoſe of their real gravity e e dee eee 


k is on the mechanical advantages to be taken of 1 — che 
real auc relative weight of bodies. thar ce perperual motibm is founded: It is 
in teck nothing more than the weighing a Keavy body up by a ſmall comparative 
weight, and letting it fall with its own real weight: while, on the other hand, 
the light body riſes with gras. a eee eee weight: 
by 


= i. I. p 
„ 
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| By which means a force may be gained om gravity, 2 2 
nenen To 33 


To explain more fully the difference between. de eldficity aud! weight of 
ies, on which both the theory and practice of all mechanic powers depend 
will be neceſſary to recur to the action of the primary elements; whoſe elaſti- 
city I have endeavoured to illuſtrate; rn n 
of « power in & ſpirat form. | | CE apt Tots nat 


The ſpiral indeed is uſually 1 3 like wg circle, as 2 
compoſition vf impercepribly ſinull right lines. But the differentce” is - obvious... . 
Let us ſuppoſe for initance, the petiphery of a eirele to have reatexiſtence; and _ 
to be divifible; every divider! ſegment of that circle' would deſeride- the nme 
curve as the whole: that is, it would have the fame” property or bear the fue 
ee EE eee ? 
Pr ee enen 


For, ſuppoſe it diviſible into parts, as iti-thie eaſt of the-peripiery tees 
every part of it would be different kind of curve. They would not each bear 


n geomerrical relation to right line proportional to heir length. 


A Pine de an uit grerter peopriery be eher the povietarine 1 601 . 
fine, than & line ff: as the phyfical/ elements may be; im lige niattiet;” moe 
property called extending than extended; the elemems of extenſion rather than ex : 
' tended elements; as will appear from conceiving tile diſtunce betereem any two. 
mathematical points deſcribed by ſpiral motion. The moving object would 
not, it any part of thät difance, move ir the line of direction berwebtt Moe 
tuv points. Bur, if they lay eaſt ant” weit, it wotick move in all” dfrecteng vf 
the compals, ir moving ever {6 lite eaſtward or weftwartl in tit line. I tie 
line were eaſtward it would move weftward firſt, as well as northwit&and . 
Southward ; and, if weſtward. vice verſa ; becauſe it muſt _ deſcribe a circle 
cound'thie point. from whictt it moves; before” it artives ar che point tü which 
ir is moving; Hence ir is plain rhar'eact fuckieſrient, circutaſcaibing/its dente 


on aff ſictes, will conſtittite anindivittle,” inommenftttable, cliftic,” thetic 
form z "whore diameter; if Tay: calf it; win bu les dn any. W 
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line whatever. Becauſe a right - line being diviſible, it muſt. of neceſſity com · 
prehend at leaſt chreę mathematical points, a beginning, a middle and end. 
But a primary element bee only the Oy diſtance between o, muſt 


n en, e WB ods tt con aiigque of 


l habn 
e actual e . as 1 2 Kid, recti. linear, though, not every 
The uadequaque reſiſtance; or elaſticity of matter, is the effect of i its 


_ e ; its change of place in any particular direction is the effect, of 


_ partial W or 9 and is its motion. 


I, 


Tr p 
3 3 e may act obs from. y ber, W it pr gs "50 
or change its place, but in a right line. Its dimenſions alſo, in conſequence 


af ſuch actions being exerted unifarmly round its centre, would aſſume. a ſphe⸗ 


rical form; and, though its contraction and dilatation ſhould be effected as in 
the caſe of a watch ſpring, ſpirally, and not in a diverſity. of right lines, eman- 


ing in different directions from ſuch. centre; yet the reaction of ſuch elements, 
or the refiſtance they would make to each other, would be exerted in ſuch _ 


ans SO ee ef ch is a £2471 210 hi nn e 
Suck ee alſo 3 chus act and 8 and yet * perfectly indifferent 


either to reſt or motion. Their mere change of place in any particular direc- 
tion, would not at all interfere, with their internal action; or their mutual re- 


actions with the action of each other. At the ſame time that their . 
reſiſtance, or reaction, would be ſtill the ſame whether 1 in motion or at reſt; 
we find indeed to eren the caſe th all bodies. 1 


9 Chery, ſoch power might 40 20. (>. ao ar any 1 ; tf 


* that, as we can form no idea of the exiſtence of a power that does not act, we 


r avoid the . of ae e powers, and e a | 


"The 83 che diſtinction between. ation and motion appears <5 al- 
fa, more evident; in that each ſingle element might act of itſelf, by virtue of 


its inherent power or principle of activity; whereas it is impoſſible that motion 
cam be generated among ſimple elements, without a partial inequality in the 


2 
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reactions of two ot inote ſuch elements; or propagated among compound 
bodies wideoorehs an 1 eee a. fea dee ſach. bodies: 5 
Mr. Looks; indeed, . motion, e ee eee 
cies of action; motion and thinking; and war l Nac ape 0b: 
copay LEN: being annexed to imple, n e. tr bad 
De. Seu en the 3 eg be abloturly reefs, on ina, 
thority - of Clarke and Wollaſton, the latter notion; as well as the more plau- 
fible opinion of Hobbes, that a Kind of obſeure ſenſe or perception is inherent 
in all matter; yet conceives, chat a power of beginning motiou ſeems neceſſa- 
rily to infer a power of thinking. At the ſame time, however, he admits 
that, for ought we know, there may exift ſome ſpecies of thinking beings, 
deſtitute of the power of motion altogether. ' Oyfters, in particular he obſerves; 
have very little of this power. But might we not aſk this learned profeſſor, 
how he knows that they have the power of thinking in a greater degree than 
that of motion? For my o patt, I muſt own; I have no great opinion of 
rhe . intellectual abilities of an oyſter: nay; though it were the moſt ſagacious of 
a whole barrel; and that the moſt ſenſible that ever came from Colcheſter. 1 
could almoſt as readily impute ingenuity to vegetables and foſſiles; to the ſen- 
fitive plant and the loadſtone; as Rü rene 
eockles, Periwinkles and rock oy fers. 20 „tönen ich n 3 15 
AI NY; 1 bien 1 125 (TEL E 27 F157 Fits 197 An O31 TIFFENTT 10 DO! 1 DH 2717 
þ Neither Mr! Locke nor Dr. Stewart, did, in this particular, aideag vile with 
their uſual accuracy. It is foreign to our purpoſe, or it would be eaſy to prove 
that, whether thinking be properly termed an action or not; it cannot 8 the 
action of a fimple uncompounded ſubſtanoe; and ſtill lefs is ir the immediate 
cauſe of motion.” We are led into this error from our vety"naturally attributing 
intelligence to the great firſt cauſt. But, though wo ate obliged to make uſe 
of the ſame terms, t expreſs! wiſdoim and defgn in the deity as in ourſelves, 
intelligence divine and human muſt differ as much as cauſe and effect. For 
high as the heavens are above the earth, are his thoughts above our thoughts ; 
his ways above our” ways. One eſſential difference ut Jeaſt, is evident i dhe 
thoughts of the ereature and the creator. The deſign of u crated Being deter 
mines only the mode in 9 exert then phyſical power, whether 
111 | K * 
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elaſticity or weight, that it is poſſeſſed of in common with inanimate bodies of 
the ſame quantity of both. But the deſign of the creator carries with it the 
immediate power of execution to any degree. The deſign of the creator is his 
fiat, his fiat the execution of his will, whatever it be, it is no ſooner deſigned 
than it is done. The creature, however ingenious, may form projects and de- 
figns innumerable beyond his powers, of execution. The human imagination 
may form ideas; but mere ideas are all it can form. The will of the deity is 
omnipotent it hath made a material univerſe of immenſe momentum and moves 
gravitating worlds through elaſtic media with amazing velocity; the will of 


man cannot create a material atom, or give motion even to the er that 
? 


idles in che wanton ſummer air. So weak ae; 


Lord Kaims * no diftin&tion 3 action 3 motion; but n 
motion as a continued action; and controverts the capacity of inert matter to 
preſerve a motion once impreſſed on it. But in illuſtrating this, he contra- 
dicts known experience. When the cauſe of motion ceaſes, ſays he, we ſeek 
no other cauſe ſor the ceaſing of the motion. Walking or running requires a 
continued exertion of . It requires no exertion of _= to 80 an end 
to theſe motions. 4 * Tn 


Dr. OY on like du oppoſes this doctrine; and very juſtly defends 


| the continuation of motion, on the Newtonian principle of the vis inertiæ, or 


the indifference of matter to motion and reſt. But a man who ſhould walk, 
or run with any conſiderable degree of velocity, particularly down-hill, will 


want no authority to be convinced that it does require a confiderable effort to 


put a ſtop to his motion. He does not ſtop the moment he ceaſes to exert his 
power to move forward; but muſt exert a contrary power and that for ſome 
time before he will ceaſe to move. If during that time he throws his legs for- 
ward, it is only to keep himſelf upright, and prevent his falling on his noſe; 


not to carry the center of a of his e my rather to throw 1 It 
_ backward, 90 | | | 77 | 


Motion, 0 on *. 00 band ay che laſt 8 | pkitofopher 3 is not action; * 
hut the effect of an action; and pertinently aſks, Why may not an active be- 
ing communicate motion to matter, without moving itſelf? Judiciouſly obferv-. 


ww 
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0 


— 
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oppoſite directions, no motion of either enſues, with wha 
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ing, that, whether the agent itſelf moves or not, it muſt have a power of 
acting, previous to all motion; otherwiſe it would be e for matter, or 


| any other We to begin motion of . 


＋ bl a anfvered his quota by S the im mpollbüiy f com- 
municating motion to ſolid matter by mere impulſe. And as to his obſer. 
vation, we may, in our turn, obſerve, that no finite created being, whether 
ſolid or ftvid, _ or hackt ima; *. Amen, can a to move 


ok Ae 


e e ia hg 8 of atthes's bit it is Gait = Gobi” 
effect. The motion of any individual is not the direct and ſole effect of the 
action of that individual. Two active elements may, by their mutual reſiſtance or 
reaction, put each gther in motion; but the reaction of the one. is reciprocally 
and jointly the cauſe of the motion of the other; and not the ſimple action of 
either. Nor is this all. There muſt be ſome inequality in their mutual reſiſt. 
ance, ariſing either, from the; inequality of their aun denſity, or that c of the am- 
bient medium; otherwiſe. wende Od. move. A down flat 20 een e 


. The fore-finger of my right hand, preſſing againſt that of my left, will put 


it in motion; provided there be any inequality in their mutual preſſure, but if 


they preſs each other equally; that is, if their reactions be equal; being in 
rer force they may 


preſs, eſo other: e ee TIES e the 
rn n F. 


© Motion 1 is not the direct effect of the firm ple 5 of any fingle | 


dived; or even the equal reactions of two; but of. a, partial and ep 


_ W in the reſiſtance or reaction of two or more. 


1 


This will aper r fill n more Soong on 1 to 1 N of x mo- 


| tion among palpable. bodies. Theſe are uſually diſtinguiſhed, on this occaſion, 


into animate. and inanimate ; the animate, body being ſuppoſed capable, by yir- - 

tue of its conſciouſneſs or power of, chinking, to begin motion gn, 4 che 
inanimate only of continuing the motion **. ir. i un Sala: . | 
| ö But 


FS ahi: 8 


* of thinking muſt infer a power of beginning n 
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But though 1 impure that phyficaP' tion, which is che primaty generative 
eauſe df motion, to the conſtant exertioni'of an univerſal,” metaphyſical cauſe ; 
to the oreat creator and governor of the univerſe; though I do not join with 
Hobbes or Leibnitz, in imputing conſciouſneſs or intelligence to monades or phy- 
fical atoms, it does not by any means appear to me than even animated hodies are 
capable of originally generating motion in and of themſelves. Indeed we diſtin: 
gui ſh an animate from an inanimate body; only by its apparently- voluntary or inc 
voluntary motion. If all its motions are the fimple and obvious effect of ſome 
other body moving it, we ſay it is inanimate and its motion is called involun- 
tary. If they are more complicated, and we do not ſee into the motives of its 


change of place, we fay it is animated; its motion is voluntary, and we im- 
pute to it 3 capatity of thinking! Dr. Hal tells us, in peaking of miero- 


feopical obſervatzons, and 1 date fay, be tells us try, that certain 
tare philoſophers of the royal ſociety, hence miſtook the ſeeds of a certain 
plant for Rving inſects. On the fame grounds it was, chat the Mexicans miſ- 
took the Spaniſh ſhips when they Firſt approached their coaſt, for huge fiſh'or 
ſea-monfters rifing- out of the ocean; as for the like reaſon the 'Indian-ofthe- 
lakes took the firſt watch, he ſaw; for 4 demon Gt the familiar of a conjurer."! 


But the motion of a body, as I have before hinted, is not immechanical, 


merely becauſe we cannot explore its mechaniſm. ' Even voluntary motion 


itſelf is imputed to ſome motive. A man does not move this way or chat 
About ſome mdueing "cauſe; and, whether it be metaphyfical and mental; 
or mechanical and iater tal, is determined only from its 'appatent modus 
operandi: by its producing its effect by means of the internal organs of con- 
ception and reflection, or the external organs of ſenſation and motion. The 
one may be anatomized ; the other eludes diſſection; but we neither know 

bor enn Know? that there is any ſentia? Giſierevice'in their * wir ee e (0104 


Nothing however is more certain than that animals. do not move 2 be- | 
eauſe they have a capacity of feeling, thinking, and willing; though perhaps 
they may feel, think and will, for the ſame reaſon that they are capacitated to- 
move. Even Dr. Stewart admits that, though a power of beginning motion 
ſeents neceffarily to infer a power of thinking, we cannot inverſely” affirm that a. 
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The anatomiſts agree that, ih the voluntary märion of the limbs of ani- 
mals, the influence of their will ferves only to turn the ſcale; if I may fo term 
it, between two mechanic powers, Vibrating in equilibrio; as the muſcles, 
ſerving for voluntary motion, have each its antagoniſt; and would be in a 
ſtate of perpetual contraction, , notwithſtanding the ſtrongeſt « neren of che wil. 
were i not tor the equipolleni fbtaBod of theſe ka, wrong b 


4 let bak or deſign proceed] FRY What it it may ; Shak be, or 
not, the action of any Particular ſubſtance ; ; it is not the generative cauſe of 
motion, any more than motion, as Colden and others have conceived, is an in- 
herent quality i in any thing, The motion of a thing is a temporary and adyen- 
titious circumſtance, and not a mode of. exiſtence or conſtant eſſential pro- 
perty of any ſimple being. Even g 28 to palpable bodies, tis plain, "they may be 
now at mation and now at reft, and ſometimes in a ftate between both; as 
they are in the propagation and communication of motion by percuffion ; du · 
ring which interval, the direction and velocity of the motion is generated oat | 
the percuſſion a and, repercuſſion of their component parts. For, however uncom- 
mon may be the GE ICIS that bodies are ſometimes neither i in a ſtate of 
motion nor reſt, but between both; it is very true, confideting them, as they 
are, compounds and individuals at the ſame time. Were they perfectly ſolid 
and ſimple indeed, they could not: they muſt be in motion or at reſt; but being 
compounded, there muſt be ſome t time, however ſmall, between the moment 
in which, their parts are ſtruck with a certain velocity on one fide, and the 
motion of their parts with 4 different velocity on the other; during this inter- 
val the body is neither wholly in motion nor wholly ar reſt : an interval very 
perceptible i in the collifion of compound elaſtic bodies; and, as T have faid, we 
know not that bodies perfettly hard and unelaftic exiſt in nature. Admitting even 
the exiſtence of ſuch bodies, motion could be no tore communicated from one 
to another, in the manner it is, by percuffion, than, as I have before ſhewn, 
they could originally receive it by fimple impulſe. For, being indifferent 

ually to motion and reſt, the ſolid at reſt, impelled by another in motion, 
would either change i its place, with infinite velocity, or move forward in the 
fame direction with the ſame velocity. — But this 4s not the caſc. The mo- 
mentum of the motion is divided between the two Bodies £ Which if equal, move 


on * colliſion with only half the velocity of the firſt mover” This diviſion,” 
13 


* 
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therefore, is effected by the ſucceſſive action and reaction of the parts of the 
two bodies; by which means thoſe of one are e in their motion, as 
much as thoſe of the other are impelled to move. 


It is ; admitted, indeed, that che action and reaQtion of the ſpecific parts of 
palpable bodies conſiſts of actual motion. It may therefore be pertinently aſked, 
how theſe, if once repelled, are brought to move forward again in the direc- 
tion of the impelling body? I anſwer, by the repulſion of the medium in which 
they exiſt, and by virtue of which they cohere.— For it is ta be obſerved that 
the gravity or weight of bodies, though always proportional to their quantity 
of refiſtance, is not proportional ta their elaſticity or the number of primary 
elaſtic elements contained within their dimenſions. On the contrary, the heaq- 
vieſt and hardeſt body in nature, will contain the feweſt elaſtic particles in its 
compoſition: ſo that in the centre of a ſecondary element, generated by motion, 
the hardeſt, heavieſt and moſt impenetrable of all bodies, there would be a va- 
cuum almoſt as perth as that ſuppoſed by the Newtonians, in mere ſpace. 


For 1 ſhall prove ann to be true, what Sir Tſaac Newton hana 
1 the æther or the elaſtic medium is the denſeſt, where there are the feweſt 
and lighteſt palpable ſolids. | 


But this 1 ſhall explain more * PTS when I come to 8 why the parts of 
| 8 gravitate and cohere; and how the refiſtance, which ariſes. merely from. 

elaſticity. or action in the primary elements, is ſupplied by motion in the ſ- 
condary ones. But to return Though a contender for the perpetual motion, 
I am. fo far from being an advocate for what may be ſtrictly called ſelf- mo- 
tion, that I do affirm no finite created being whatever is capable of ſuch ſelf- 
motion. Even the moſt nimble animal in the creation, exert what force it will, 
cannot move an inch without the. aſſiſtance of ſome other body 3, which. i in its 
N% ber it opal in.» coptrnry direion. | 


This is a certain and neceſſary conſequence of the 3 principle of: 
action and reaction, prevailing throughout all nature: The univerſal equali- 
ty. of this action and reaction in oppoſite directions, being itſelf the neceſſary 

* compoſed of, and moving in, an elaſtic medium. 
This. 


>” 
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D ee Gentlemen; and, L own, I. do not. expect you will 
readily, give up your privilege, of ſelf- motion; or condeſcend to think your- 
ſelves. obliged to ſtocks and ſtones for their affiſtance in moving yourſelves. 
And yet, humiliating as may be the reflection, man, in his preſent ſtate is ſo 
incumbered with matter, and fo dependent on the objects about him, that he 
cannot. ſtir, a foot without them. What, you will ſay, cannot we, impatient 
of ſuch. diſcourſe, riſe up and go about our bufineſs at pleaſure? Doubtleſs, 
Gentlemen, the will is free and your diſguſt will be a ſufficient motive of acti⸗ | 
on: but you cannot, by any action of your own, put yourſelves in motion, 
without putting, at the ſame time, ſome other body in equal motion a contra+ 
ry way; whoſe reaction muſt jointly determine the way you are to go. So far 
from. being capable of changing your place, and going out of the room ; you 
cannot even change your poſture, and rife from your ſeats, without the afſiſt- 
ance of the very chairs on which you fit. Have you the patience to permit me 
farther to explain myſelf ?—I am obliged to you, Gentlemen, I ſee you are not 
ſufficiently diſguſted. Your chairs do not move yon. 1 find, I may go 


a 


Profeſſor Stewart, whom I have ſo oſten quoted, talks, indeed, on a ſimilar 
occaſion, of a man's. giving himſelf a puſh, when he wants to go forward; 
and tells us that the common account of the progreffive motion of animals, as 
given by Borelli, and admitted by moſt other authors, is too conciſe, if not 
falſe ; videlicet, that. in. walking, flying, or ſwimming, the animal afts, upon | 
the ground, air, or water, in one direction; and that the reaction of the me- 
om carries the animal forward, in another direction. 


This pM 3 1 Sic Inne Newtan and almoſt al Fa FLIES! oh [ 
loſophers, is controverted, hy. the profeſſor; who, tells vs, on the other hand, 
that the only immediate cauſe of the motion, is the active force of the animal ; ; 
which prefles. the medium one way and its,own body another. But were this, 
the caſe, it is evident, on the very face of the propoſition, that the ſame body ; 
might actively tend to one fide, and alſo actively tend to the other, at the ſame: 
time.— This the profeſſor himſelf allows, to be a contradiction in terms. A 
man indeed may, with one hand, preſs againſt one object in one direction; 3 


W tha other againſt another in a contrary direction, and may move both: 
but, 
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but, if their reſiſtance to his preffure be equal, he himſelf will not move, or 
be moved at all. And, if unequal, he would be moved, like every other body, 
in the direction of leaſt reſiſtance. If a man could move, or change his place, 
merely of himſelf, he could of himſelf put an end to any motion into which 
he might be put. But this we find impoſſible. A man hurried along by a 
force ſuperior to his own, cannot ſtop himſelf, tilt he meets with ſome obſtacle 
of greater reſiſtance ; a tone, poſt, or a  brick-wall, for inſtance ; : by whoſe 


friendly aid he Wei be ſtopped. 


A philoſopher falling from che top of a N with all Kis ſagacity, reſolu- 
tion and activity, cannot ſtop himſelf, at leaſt now the fign irons are taken away, 
till he comes to the ground. —T have indeed heard of a man, who once under- 
took to Jump off the monument, for a wager ; "but when half way down, 
found he could not do it; funk op again and Yiclded the wager tft. 


You may TY, Gentlemen, but unleſs any of you will avouch the truth 
of this ſtory, I cannot admit that, without aſſiſtance, any of you can actually 
move yourſclyes., It is, pretty obvious, in the caſe of leaping, dancing and 

jumping, that we do not altogether move ourſelves. To inftance only the 
ſimple caſe of the tight rope : let the dancer cut the fame capers if he can, 
by preſſing his feet f in the fame manner and with the ſame force againft an in- 
flexible rod of iron. Would he be able, think you, to fpring ſo high! And 
yet, if our motion be the immediate and ſole effect of Guy own . ; 


Why not? ! ny e ms | 
It may be imagined that when a man holds out his arm at wales,” that it is 
done merely by a fimple and fitigle act of volition. Not fa— It is raiſed, per- 
haps by a fingle act of the will, determining the direction of leaſt reſiſtance 
among the equilibrating muſcles; but it myſt be fuſtained by repeated ucts of 

volition ; that keep the ſaftainlbg' muſcles and their antagoniſts in conftant vi- # ; 


bration ; or it would deſcend in the direction of gravity. 


Hence ve ſee that l cannot fapport even the . of their on 
limbs, for a length of time, without fatigue and wearineſs. And hence the 


— edatend and ſleep; to give the fibres of the muſcles 
| time 
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time to recover their elaſticity, when: this. eee e e 
gilance and labour. All this is mevely. mechanical, T5 


So very mockunieas, indeed, is the whole baku of aeg mation, thee 3 


| ſhould not wonder if ſome ingenious artiſt, verſed in the practical expedients 


of machinery, ſhould, under the direction of a Cox, or a Pinchbeck, contrive 
an inanimate automaton, that might be led about the room by a boy, as 4 
nn . ſtreets by n | 15 


That ſceptical ſinile, bee ae with it, a Cond e 80 | 
And yet it is certain no greater exertion of animal power would be required, 
than juſt to incline the centre of the automaton's gravity in the line of direc- 
tion, and at the fame time to throw one leg forward to keep it from falling, 
and preſs the other downwerds to raiſe the centre of gravity ; and this the 
weight of the boy might be able to perform by pulling at the end of a ſtring. 
Nay, we often fee live animals fo pulted along even againſt their iuclination.s 


| but their centre of gravity being drawn forward, they ate obliged to move their 
legs or fall down ; in the mean while they are dragged on by the action of the 


body pulling them, as much as a cart is by the horſes; the motion of the 
tegs in one cafe and the wheels in the 2 


„ 
— honctnioedos doh 


the it e lakes we RI if, in order to riſe, 


you were to preſs with. the ſedentary muſcles againſt ſuch ſprings, as forcibly 
as you would againſt a chair, you would not only be thrown. up imo an erect 
poſture, ur woulFhe rwmnbied Gewanten you Gn 21525 


But it may de neceſſary. to illuſtrate this munter ſtill farther ; a 


pends on it, eins the popetuity of n 3 


firſt be ĩmagined. = 


Lord Kaims, W den axidence. of u füge 

' fenſe, that an animał may move inſelf ; argues, in order to prove it, againſt the 
mee aqaainy; of Un OE and objects to Sir Iſaac Newton's il- © 
| luftration 


IE& 
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luttration of it: ſaying we ſhould make a diſtinction between moveable and im- 
moveable obſtacles. But no ſuch diſtinction really exiſts, Motion, as it is not 
the eſſential property, or mode of exiſtance, of any ſimple ſubſtance; ſo neither 
is it the durable fate of any ſuch ſubſtance. The object, indeed, which is re- 
ſiſted on all fides, is, fo long as it is fo equally reſiſted, at reſt. But all phy- 
fical obſtacles are not oy moveable, but in actual motion: their reſt is only 
relative. - Bodies / equally reſiſted on all fides, or thoſe moving with the ſame 
velocity the ſame way, are indeed at reſt, with reſpect to each other: though 
with reſpect to another combination or ſyſtem of bodies, they may be in mo- 
tion with prodigious velocity. With regard to each other, Gentlemen, and 
the apparently immoveable objects about you; ſo long as you remain in any 
particular place, you are relatively at reſt; and yet nothing is more certain 
than that the room itſelf, with all that are in it, is moved by the Ae revo- 


eur wg the eath m thouſand miles in a minute. 


This every boch n and — altnoſt every 3 rium concludes, 
that” then are at reſt; when they are not put in motion by themſelves, or ſome 
other animated being: the obſtacle, indeed, is called immoveable when, being 
apparently at reſt, its quantity of matter, is prodigiouſly great, in Proportion 
to that by which it is puſhed, or pulled, drawn or impelled: becauſe in that 
caſe, its velocity is comparatively ſo ſlow as to be imperceptible ; ; the force of 
the action and reaction being in all caſes equal; which it would not be, if the 
velocity of the motion were not Shins meals: as. the © TMP, of the moy- 
eee | =——_— | lt 


- - Hence the Saen poßtion, den 20 4 3 W that of the, vis in- 
ertiæ, or indifference of matter to motion and reſt; viz. that the leg of a fly 


moves bree whole globe of the earth. 


-"This inftance, even has wo common fake of familiar 88 bh 
does not fully apply; as it would do, if the globe of the earth were a perfect- 
ly ſolid body. For an obſtacle may alſo be called immoveable (as it is to all 
intents and purpoſes equally ſo reſpecting the moving body) when, being of 
the ſame weight, it meets it with the ſame velocity in a contrary direc- 
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It ſtops the body as much in one caſe as the-othery./and is therefore an equal 

abilacle; to its motion. The putting a ſtop to any motion, by moving i in an 

oppoſite direction before colliſion, requires the ſame force and is in effect 

the ſame thing, as moving a contrary way after collifion. | The various motions 

therefore of the component parts of the earth in a nnn Mme 
the 155 8 actually e the whole. 


Two oath in So mißt ei 134755 ain 


bac Kay 13 . b 855 writers on this ge hk "RY Altan : 


| body differs from the inanimate, with reſpect to motion; in that the thinking 


being can determine the quantity of its motion, on any oceaſion. But this is 
true only to a certain degree. An animal indeed may exert his power in various 
degrees, within that of its gn weight, and the weight it is capable of ſuſtuining: 
but no farther. It might divide and diverſify the direction or tendenty of that 
power; | bur it cannot encreaſe its momentum, or exert as much more force on 
any occaſion as it will. When we ſee a waggoner belabouring a poor horſe, to 
make him draw a weight, which he is incapable of ſtirring: The Brute (I dor't 
mean the horſe) ſeems to think, with ſuch. philoſophers,” that : the animal 'carr 
exert as much power as he pleaſes... But-he-finds the contrary, while the will- 
ing beaſt is cruelly loaden with ſtripes, for ſuppoſed ſtubbornneſs or floth 4 
when his only fault is the want of food to fill his belly, by which he might ac⸗ 
quire a little more fleſh on his back. Animal reſolution is not a mechanie 
power. An animal without weight, how great ſoever its good will, would not 
be nemme ” Wed 7 10 5 21 eat ant al . 


>. en nn — 95 222 1 31407 8 1 
The e. indeed; which ne ſtarted to the Abu pep el 
tween the action and reaction of bodies, have ken heir ee e 5 
defective manner in n. it * been illuſtrated, 2 
| 21 71 Ty: 1% 4 r 
Thus it "as jw ſaid 8 A ya: ruhen eee the ſtone 


draws the horſe backward with a force equal oithar,migh whlebahe horſe uns 


G_ 
7 "he ſtone forwards. "YEW 274? gen 
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Abc d e loſes as much, py ih gains ; "and chat with reſpect. tg 
e the fame as if there was no ee him; bug 
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chat he was puſhed back with a force equat to that "acquired by the ſtone. 
The active force oi the horſe's limbs preſſes forwards, it is ſaid, both the horſe 
end the None ; whas is called the reaction of the ſtone is not equal to the whole 
force exerted by the horſe ; for then indeed there could aer 
„e e ene eee eee 


But the truth bande lie denden bor eee n 
$6 the point. A tothe firſt, in pufling or drawing, we do not directly act, 
or impreſs any motion, on the thing pulled or drawn, as in puthing or thruſt- 
ing. In the cafe of the horſe and the ſtone; the horſe acts only againſt the 
ground; and even in that not in a direction immediately contrary to that in 
which he moves. As to the ſtone, it is entirely paſſive, and though ĩt cannot 
help following the horſe to which it is faſtened, does not exert any action affect. 
ing ita motion in any direction whatever. That the ſeverat parts of the ground, 
the horſe, the rope, and the ſtone, do reciprocally react on each other du 
the generatiap of the motion, E grant; for henee are its direction and veloci 


determined, hut when, che rope is firetched to its utmoſt degree of tenfion, 


painly: move faſter without the ſtone, as the ſtone would Fe at reſt without the 
horſe'; bun far no other reaſon than that the ſame force of reaction could not 
Wore e equal te hen, ede pang pe g e ret gran 0 


— itis ſaid, that when wpiatih den done pull rope, which is 
faſtened tothe ſhore; the man acts upon the ſhore in one direction, and that the 


„ ny FREE e 8 pulls e wan” and boar to. 


words it. 


To this it is alſo, eee ank > pid he he 
ofthe man extending himſelf that draws the ſhore, with n 
and at the ſarrie- tine — RE" equal force, with his feet, the 


1 DN 
tn reply to this it dr de fat Wha; qhough « man by d. 


Mat, as 


profefior Stewart terms it, mig arab. 


it can only be by contracting himſelf or by moving in a contrary direction he 
can draw os hath cath He thinks _—_ giptajns* that 


the 
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che ſhore can draw the man in the boat, yet tells us chat the man in the boat 
"really. draw the ſhore. But the ſhore is cextainly as much at.reſt, 45 it is in 
tive. The truth is, that drawing aud pulling are popular and 1 
terms; they expreſs rather the concomitant affect, than the xauſe of motion; | 

whieh is originally generated by diroct repulſion and not by indirect attraction. 
Nothing ean act. where it is not t the Man is at a diſtance from the ſhore and 
neither of hem acts upon the other. When the man pulls che rope indeed, che 
ſhore, che man, and the Host, at all one body: and heithet ct nar. react, on 
each other. The immediate cauſe of the motion of the boat, is the action of 
the boat on the water, and the reaction of the water againſt the boat; the in⸗ 
equality of which determines the baat te moye on the, ſide of. leaſt refiſtance., 
"This is plain; for à man with theiftrength: of Sampſon, might not be able gvith 
His hands to'-draw eicher the thore, to him, or rich his. fegt ta, guſn the boat 30 
the ſhore; ' againſt an oppoſing:tide: or curtent. a Were, .the reactions. of the boat 
and the water equal, the activity of the nan would ng mare, wave the boat, 

| than if he were/fitting-at one end df it, and chat actiyity werg.exerted in pulling | 
a rope faſtened to the other: nile on the other hand. it they were unequal, 
and that of the current the greateſt, abe notwithſtanqding all 
the man's pulling, in the direction of the current. 80 chat, inſtead of taking 
in the rope with: his bands, he mut ler it out a on he wopld-himiclf he pul-. 5 
a and fall into the fta... neg iatts + 
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are not the only immediate effect: of the actiam of. che hanse the; m, I 
be farther evident from e ee e bach, che motion of the 
animal hos wg gene e erco at vol on ape d u 


| 3 JO 7: 2444 Nit bun leads as; <ct Aang 

Fit: it is An Par . te 8 
Tt muſt, of neceſfity move one way. This direction is determined by the will, | 
or the internal active power of the animal. But it doe vally: move in 
: conſequence of this determination. "Fo put its deſigg in — 
preſs againſt ſome other reſiſting body. If it preſs ip, a dic tion coutrary to 

that of its intended motion) and ita centre of grvjty keſt om 2 Llippery. ſur: 
face, it win, of courſe; be moved by the reaction of 3 . 
retion inen ec. — the! 7 by;puſh; 

N 
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ing wich his hands or feet againſt a' reſiſting! obſtacle, > cauſe it to move him, 
or as it is called, move himſelf, a conſiderable while, in. a direction contrary to 
that he puſhed. But, in order to avoid the wear and tear of tender bodies 
moving on rough ſurfaces, the neceſſary conſequence of ſo much friction, na- 
ture has provided that the loco- motion of animals ſhould be progreſſive. It 
becomes neceffary, therefore, that the centre of gravity ſhould alternately. riſe 
and fall. A man may flip or ſlide; but he cannot walk or run, without raiſ- 
ing his centre of gravity at every Oy Wi n to ae ge gd * de- 
„ e re by moto 1e 95, 1 
| e abs SCARY UW eee effected. ee 
of tlic foot) in an oblique direction againſt the ground, to raiſe the. body, and | 
by the deſcent: of the body when raiſed; during which. the feet are alternately 
"thrown forward to keep the animal from falling. Hence we. ſee.that its pro- 
-greflive motion in walking or running is ſo far from being the only immediate 
effect of its own motion, that it is not even the ſole effect of the reaction of the 
medium on wluch it acts, but the joint eſſect of that: — eee 
of gravity ? in the ee ee of 1150 Nicht move. its 
e L261, V Bt 
And hence we ſee the dende * puling and drawing, effected by . 
alternate motion of the hands or feet, the power of the animal is ever propor- 
tional to its weight and the weight it ſuſtains. Thus in the caſe of the boat, the 
force with which: it would oppoſe the water, would be proportional to the weight 
of the man pulling the rope. 80 that a heavy man, equally. willing and active, 
would pull the boat a ſhore, not only ſooner than a light one, but when a light 
one, of equal activity in proportion to his bulk, would not do it all. A light 
animal, be its ſtrength and activity what it will, cannot _ or draw o n 
e eee eee eee eee abe th, iT 
1 45 n eee 
; ee yh A eee PAS Sug not pA 
reſpecting the properties of the animals beſt adapted for different kinds of la- 
bour ; but alſo the method of applying thoſe properties to the greateſt advan 
tage: every animal being capable only of exerting a power proportional to its 
weight, and the weight it is capable of ſupporting. It will, indeed, move its 
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teris paribus, an bee nia 6 3 ; 
labour than a light one; and that in proportion to their difference of weight. 
Hence we ſee, alſo, why men exert their greateſt 'ſtrength, either in carrying 
- burthens, eee. n "Wn d e Wn | 
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| | Thus, 9 . e „ 1 
ir is commonly ſaid the oars, in the one caſe, act againſt, or upon, the water 
in one direction; while the water, reacting on the oars, in u contrary directioorn 
| produce the motion of the boat. In the other caſe, they ſay, that the reaction ep 
ol the ground againſt the pole, makes the boat move. To thele, it is object „„ 
ed; chat the motion is in both caſes intirely produced by the man, whoſe ac. 
tive force is the only wennn Der N e 
dition to Sir e deten e : | 367 
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it pulling andpuſbings- A waterman pulls with one end of his car, and | 
with the other. Not to take up your time unneceſſarily, therefore,' as 1 have: 
already explained the mechaniſm: of the former, I ſhall” confine myſelf to the 
latter, viz. his puſhing a barge along with a pole. In this caſe he exerts the 
dhe ſame force as if he walked by the ſide of the canal and dragged the bot 
5 after him. The only difference in the operation is that, in walking along the 
ground and pulling his boat along, the man moves conſtantly as faſt as. the 
boat, and may be conſidered as one body with it; being connected by the 
hawſer. Here the immediate cauſe of motion is the inequality between the re. 
action of the ground againſt one part of this compound body, - and the oppo-- - 
ſite reaction of the water againſt another part of it: the generative force of the 
motion being ſtill merely the weight of the man. On the other hand, in puſh- | 8 
ing the barge, the man does not move always with the fame velocity, though 3 
he muſt be always confidered as part of the ſame body; When he refts with 4 6; FRO 
. eee e b I 1 272271 Wen Ukewiſe, er 
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- barge and . pole, as one body with the ground; to which (notwithſtanding he 
moves his legs to keep himſelf from falling) he is attached, as well as to the 
barge; and does not move; though, by the action of his legs againſt the deck, 
the barge is partially moved from under him. When he takes up his pole, he 
is no longer one body with the ground, nor does he contribute to the motion 
of the barge. The immediate cauſe of which is, as before, the inequality be- 


tween the reactions of the veſſel and the water, and the generative force merely 


the weight of the man, preſſing the ground, by means of the pole in one di- 
rection, and the water, by means of the barge, in another; in the compound 
of which two directions the barge moves; while the man himſelf deſcends in 
the line of gravity, and would fall flat on his face, if his centre were not re- 


peatedly raiſed, by the alternate motion of his legs. Thus we ſee that, in 


this caſe, as in ow former, oy the ono: nor the nn are eee 
applicable. 


„ eee 3 ne man originally determines in 


both, the direction in which the boat is to move, is admitted. But, ſo does 


that of the man at the helm, on board a ſhip; and yet nobody pretends that a 
ſhip is moved ſolely by its pilot. The wind or tide is at leaſt equally neceſſary. 
We are indeed our own pilots, Gentlemen; but, quo rapit tempeſtas without 
abſtance we can make no way, and even with it we —— . 
own way. jure | 


oe On this SEU NE == a mechanical one, 10 flatter ga mich 


your afliſtanee, to enable me to remove that enormous 1 of Bo Nr 7 


dice, which prevails againſt the UNE motion. 


This, Gentlemen, 1 preſume to bope from your candour, 2s wy; "wary en- 


deavoured to. make it appear, as well as a fingle lecture would permit, that 


motion is the mechanical effect of the phyſical action of the primary elements. 
That the direction of motion only comes within the province of animal intel- 
lect— That the vital ſyſtem, is ſupported by mere mechanic motion; kept up 

by the elaſticity of the ſolids and the gravity of the fluids, compoſing the ani- 
mal boody—That by the ſame means a more fimple inar imate ſyſtem or ma- 


chine may be framed; which may have the ſame property of continued action 


(or, as it is called, elf. motion) with the difference only of being incapable of 
thinking 


U 
10 


U 
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chinking or diverſifying i its action. And this is all that 1 is, or can be, expected 
of a perpetual motion; the. momentum of which may, for the reaſons before 
given, be encreaſed to any degree, according to the w reight of the "Ou em- 


ployed, and the work required to be done. 


If I have failed in any particular of giving conviction, a future lecture may 
probably elucidate-what may ſeem obſcure in the preſent. In the mean time, 
I hope enough hath been ſaid, to convince my auditors, that I have not ex- 
cited their attention to a ſubject I have not long conſidered; and that they will 
at leaſt conclude, in my. favgur, that a man of very moderate abilities may, 

during an intenſe: application for fifteen or twenty years to one object, have 
taken a view of it in more lights, than the moſt ingenious ö may 


Have done, vy making it only a curſory and occafional en of his attention. 


r here 1 muſt beg leave to put an end to the ern park fs Lecture, 


8 my next (of which I ſhall take, the liberty to give you early notice) 1 
ſhall enter farther into the mechanical effects of motion: among which I 
place all the Phenomena, great and ſmall, of palpable bodies. Even their Ex- 


tenſion, Gravitation, and Cohefion, with all their f Pecific differences, as 


alſo their various appearances under different circumitances, I propoſe to prove 


to be the mechanical effects of one general principle of all natural perpetual mo- 
tions; and that the. very ſame on which I found my pretenſions to an artificial 


one : Indeed, if ſuch principle did not, or ſhould. went ty exiles in _— we 


ourſelves, with all the objects around us, 


© ©, Would, like the baſeleſs fabrick of a viſion, 2 TORS 5 + 
Melt into air, into thin air. „ . 


The cloud-capt towers, the gorgeous palaces, . 1 a | 


The ſolemn temples— the great globe itſelf RTE 
Yea, all which it inherit, would diffolve, | ER 

And, like an inſubſtantial pageant Ry | 

ot e Tg „% ᷑ꝶ Uw ) 


ADVERTISEM ENT. 
An the hi of many of the Auditors of the Lecture on the ok 
Will ſhortly be READ, an 


NR d DUCTION 


TO 


A * Syſtem 
NATURAL PHILOSOPHY. 


In which the Reſiſtance, Weight, Solidity, Activity, Vitality, and other gene- 
ral Properties of Foffile, Vegetable, and Animal Bodies, will be experimen- 


_ rally accounted for ; and the Phznomena of Light and Colours, Fire, Heat, 


Electricity, Magnetiſm, and the various Revolutions of the Planetary 5 
tem, ſhewn to be the mechanical Effects of mere Motion. 
To be comprized in a Courſe of Six Lectures. 


By WILLIAM KENRICK. 


Juris utriuſque et Pluloſophis Doctor. 
* Omnis enim philoſophiæ difficultas in eo verſari videtur ut a PASTE Rs motuum 


4 inveſtigemus vires naturæ; deinde ab his viribus demonſtremus phænomena re- 


„ liqua : quibus viribus ignotis, philoſophi hactenus naturam fruſtra tentarunt.” _ 
Sir Isaac Newron, 


„ As theſe Lectures will be delivered in a popular Style, diveſied as much as 
poſlible of technical Terms, and elucidated by familiar Experiments, to accommo- 
date them to Perſons unacquainted with the Mathematical Sciences; Ladies as well 
as Gentlemen will, by deſire, be admitted. As it will be neceſſary alſo, in Aid of 


the Memory, to furniſh the Auditors with printed Copics of each Lecture, as it is - 


delivered; it is preſumed they would wiſh to indemnify the Lecturer in the Expence 
of the Impreſſion. It is propoſed therefore, to ſubſcribe. the Whole, illuſtrated with the 
neceſſary Copper-plates, at the Price of One Guinea; Half to be paid on ſubſcrib- 


ing, and the other Half on the Delivery of the third Lecture. Tickets of Admit- 


tance to the Recital will be ſent Gratis to the Subſcribers, on ſending their Addreſs 
to the Author or the Publiſher, 
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